Suprapubic catheterization is commonly used to drain urine temporarily from the bladder. Although it is a commonly performed procedure, it is not without complications. Many of these complications related to surgical technique. However, some unpredictable complications are related to the catheter itself. Intravesical catheter knotting is a very rare event and usually has been reported in feeding catheters used as an urethral catheter. We report a case of a suprapubic Cystofix catheter knot, removed by sustained traction. This complication was probably due to an excessive length of catheter having been inserted into the bladder, thus forming redundant loops that increased the risk of bending onto itself.
Percutaneous suprapubic catheters are usually used for urinary diversion in lower urinary tract surgery in pediatric patients 1 . In hypospadias surgery, the advantages of suprapubic diversion are mainly a reduction of inflammatory reactions and infections in the lower urinary tract and prevention of occurrence of urethral fistula 2 . Hematuria, bladder wall edema, and bladder spasm are common catheter complications 1 . Intravesical catheter knotting is a very rare event and usually has been reported in feeding catheters used as a urethral catheter [3] [4] [5] [6] . But a few case reports have been reported for Cystofix catheter knotting in the English literature. A diagnosis of intravesical catheter knotting is usually inconceivable and necessitates the knowledge about of this complication. To being aware of this complication and using proper placement technique can be minimized to the risk of knotting.
Case Report
A 1-year-old boy underwent surgery for proximal penile hypospadias. At the end of the operation, the bladder was distended artificially with 100 ml saline using a 6-Fr Foley catheter. A 10-Fr suprapubic Cystofix catheter (Cystofix; Braun, Melsungen, Germany) was introduced percutaneously with a generous length extending within the bladder. The Foley catheter was left in place as a urethral stent. The urine was drained through the Foley and Cystofix catheters. Postoperatively, an anticholinergic agent (Oxybutynin Chloride, 0.3 mg/kg/24 h divided 2 doses) was prescribed to prevent possible bladder spasms due to the urinary catheters.
On the tenth postoperative day, the Foley catheter was removed, and the Cystofix catheter was clamped. About 4 hours later, the patient began to urinate from his neourethra. Since his urine stream was adequate, we decided to remove the Cystofix catheter. While it was being removed, resistance was felt at the end of the procedure; after sustained traction, the catheter was successfully removed without complication. The catheter was found knotted at its distal end (Figs. 1 and 2). After removal of the catheter, the child was discharged uneventfully.
Discussion
The use of catheters in the urinary tract is one of the most frequently performed practical procedures in children. Urethral catheterization is frequently used in critically ill children for obtaining urine culture and monitoring fluid balance. Less commonly it is also performed to relieve urinary retention, and for radiological evaluation of the lower genitourinary tract 7 .
In urologic practice, percutaneous suprapubic catheterization is frequently used for urinary diversion. In hypospadias surgery, the advantages of urinary diversion are mainly reducing inflammatory reactions that could decrease the urinary stream and allowing the neourethra to heal completely before contact with urine. There are few contraindications to its use, such as coagulation disorders 2 . Bladder distention is necessary for the catheter's safe placement. The complication rate of suprapubic cystostomy is very low and usually related to its placement or the presence of the catheter itself. Hematuria, edema, infection, and bladder spasm are the most frequent complications 1,2 .
Although there have been reports of knotted urethral catheters, [3] [4] [5] [6] [7] [8] [9] knotting of suprapubic catheters within the bladder has been reported in only a few cases [10] [11] [12] [13] [14] [15] [16] [17] . In these reports, excessive length of introduced catheter, bladder spasms, overdistended bladder and catheter flexibility have been identified as factors responsible for the knotting of suprapubic catheters. In one report, detrusor contraction due to bladder irritation was suggested as the primary factor leading to folding, and an anticholinergic regimen was advised to prevent this complication 10 . However, the experience with our patient showed that an anticholinergic agent alone was not sufficient in preventing this complication. In fact, catheter knotting has also been reported in the heart, superior vena cava, pulmonary artery and epidural space [18] [19] [20] [21] . Therefore, we think that catheter knotting is a more complex event and is not only due to bladder spasm.
Knotting within the bladder with suprapubic catheterization is most likely due to the length of the curling end of the catheter. Excessive length of the inserted catheter and low bladder capacity increase the number of curls and cause looping and folding onto the catheter itself, particularly when low bladder volume is maintained via continuous drainage. Advancement of the urinary catheter could be discontinued when it starts draining the bladder. Whereas, this is not true with the supra pubic catheter because sufficient length has to be inserted into the bladder so that residual volume is kept to a minimum. In addition, having two catheters inside the bladder may increase the chances of intra-vesical knotting, especially when using the improper catheters. Ideally, the Foley's catheter should be used in the urethral catheterization of children [22] [23] . However, the infant feeding tube is still a suitable alternative, especially in the developing countries where pediatric size Foley's catheters may not be readily available 24 . The knotting of a cystostomy catheter over a Foley catheter has been reported previously 5-14-15 . But, only two case reports revealed a Cystofix catheter knotting over itself even though it was inserted with a Foley catheter [13] [14] [15] [16] [17] . In this very rare situation, it may be speculated that inflated balloon cuffing of the Foley catheter may create a supportive surface facilitated bending onto catheter itself. To eliminate redundant loops within in the bladder, despite the desire to fully drain the bladder, our advice is to advance the catheter only up to the minimum distance required to obtain urine flow. If two catheters will be inserted within the bladder simultaneously, as a new proposal, not inflating the balloon cuffing of the Foley catheter may help to prevent this complication.
The existence of a knotted catheter is usually suspected when the catheter cannot be withdrawn or when urine flow from the catheter has ceased 11 . As in our patient; ongoing drainage from the catheter indicates an open lumen. Thus, a slight knot or folding of the catheter can be changed into a true knot inside the bladder when the catheter is pulled out 10 .
A number of techniques have been described for removal of knotted catheter including sustained traction under anesthesia, untying the knot using a guide-wire through the catheter under fluoroscopy, endoscopic removal, and surgical extraction with suprapubic percutaneous cystotomy 11 .
Passage of an internal guide wire under fluoroscopy is suggested when knots are loose or formed by large loops. A wire guide is introduced through the catheter and the pressure straightens the knot by increasing catheter rigidity. However, external guide wire technique can be used to undo the tightest knots comprised one loop by using the pig tail end of the external guide. When the above methods are inadequate, the knotted catheter can be extracted with sustained traction. The technique uses a continuous and progressive traction of the catheter to reduce the knot size, which permits the catheter to exit through the skin orifice. The knotted suprapubic catheter could be removed under general anesthesia via endoscopic or open surgery. Surgical techniques should be used when the nonsurgical methods have failed. The knot is cut with endoscopic scissors, and foreign body forceps extract the knotted fragment. Open surgery removes the knotted catheter through a minimal cystotomy. This technique should be used for large or calcified knots 17 .
However, manual extraction of the suprapubic catheter was an acceptable alternative 11 . We were able to remove the knotted catheter with minimal effort and sustained traction without any complications.
